Cytochrome P450 genes induced by bispyribac-sodium treatment in a multiple-herbicide-resistant biotype of Echinochloa phyllopogon.
Incremental herbicide metabolism by cytochrome P450 monooxygenases (P450s) has been proposed as the basis for resistance to bispyribac-sodium (bispyribac) in a multiple-herbicide-resistant biotype of Echinochloa phyllopogon. Upon exposure to bispyribac, strong induction of bispyribac-metabolising P450 activity has been reported in the resistant line, indicating that P450s induced by bispyribac are involved in the bispyribac resistance. A polymerase chain reaction (PCR)-based cloning strategy was used to isolate 39 putative P450 genes from the bispyribac-resistant line of E. phyllopogon. Expression analysis by real-time PCR revealed that seven of the isolated genes were upregulated in response to bispyribac treatment of seedlings at the three-leaf stage. The transcript levels and protein sequences of the seven genes were compared between the bispyribac-resistant line and a susceptible line. CYP71AK2 and CYP72A254 were transcribed prominently in the bispyribac-resistant line. Amino acid polymorphisms were found in three genes, including CYP72A254. Upregulated expression of these genes is consistent with the inducible herbicide-metabolising P450 activity under bispyribac stress that was reported in a previous study. This is the first study to compare P450 genes in arable weed species in order to elucidate the mechanism for P450-mediated herbicide resistance.